Neuropeptide Y-like immunoreactivity in neurons of the solitary tract nuclei: vesicular localization and synaptic input from GABAergic terminals.
The ultrastructural localization of neuropeptide Y-like immunoreactivity (NPY-LI) was examined in the medial nuclei of the solitary tracts (mNTS) of adult rat brain. Peroxidase-antiperoxidase (PAP) reaction product was localized extensively to the central lumen of large (100-150 nm), dense-core vesicles. The labeled vesicles were seen in axon terminals of untreated, control animals and in perikarya and dendrites of rats receiving intraventricular injections of colchicine 24 h prior to sacrifice. The labeled terminals were of two types. The first type contained numerous small, clear vesicles that were rimmed with peroxidase product and 1-6 large, dense-core vesicles that were labeled throughout their central lumen. The second type contained a more homogeneous population of labeled large, dense-core vesicles. Axon terminals showing NPY-LI formed either asymmetric synapses with unlabeled dendrites or were without recognized junctions. Within labeled terminals, as well as within perikarya and dendrites, the majority of the dense-core vesicles were located near non-synaptic portions of the plasmalemma that were heavily ensheathed with glial processes. Only a few unlabeled terminals penetrated the glial investments to form synaptic contacts on soma or dendrites containing NPY-LI. These synaptic contacts were of both symmetric and asymmetric types. Combined immunoperoxidase labeling for glutamic acid decarboxylase and immunogold labeling for NPY further established that at least some of the terminals forming symmetric junctions on the NPY-immunoreactive dendrites were GABAergic. These results provide ultrastructural evidence that in the mNTS, NPY-LI is localized principally to large dense-vesicles within neurons whose output is partially regulated by GABA. The preferential distribution of the labeled vesicles along non-synaptic, glial-invested portions of the plasmalemma suggests that neuronal NPY may modulate the activity of nearby astrocytes. Additionally, the localization of NPY-LI in terminals containing a mixed population of synaptic vesicles and forming asymmetric axodendritic junctions suggests that NPY and/or coexisting transmitter may also exert certain known hypotensive effects by excitation of local intrinsic or projection neurons in this brain region.